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Setting and participants: 22924	adults	hospitalized	for	≥24	hours	between	1	January	
2013	and	31	December	2014	in	23	Dutch	hospitals	(515	department	evaluations).
Main variable: CQI	Inpatient	Hospital	Care	questionnaire.
Results: CFA	 results	 showed	 a	 good	 fit	 on	 individual	 level	 (CFI=0.96,	 TLI=0.95,	
RMSEA=0.04),	which	was	comparable	between	specialties.	When	scores	were	aggre-
gated	 to	 the	 department	 level,	 the	 fit	 was	 less	 desirable	 (CFI=0.83,	 TLI=0.81,	
RMSEA=0.06),	and	there	was	a	significant	overlap	between	communication with doc-
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1  | INTRODUCTION
Evaluation	 of	 patients’	 health	 care	 experiences	 has	 become	 central	
to	measuring	quality	 in	health	care	and,	as	a	result,	health	care	pro-
viders	are	more	often	held	responsible	for	monitoring	and	improving	
patients’	 care	experiences.1	Patient	care	experiences	 reflect	 the	de-
gree	 to	which	 care	 is	 patient-	centred	 (ie	 care	 that	 is	 respectful	 and	
responsive	 to	 patients’	 preferences,	 needs	 and	 values).2	 In	 addition	
to	its	intrinsic	value	as	an	indicator	of	quality,	a	growing	body	of	ev-
idence	 points	 to	 the	 positive	 associations	 between	 positive	 patient	
experiences	and	clinical	processes	of	care3,4	as	well	as	better	patient	
adherence	 to	 treatment,	 improved	 clinical	 outcomes	 and	 decreased	
utilization	of	health	care	services.5
Even	 though	 improving	patient	care	experiences	 is	 increasingly	
being	incorporated	in	both	local	and	global	health	agendas,6	patient	
feedback	 remains	 largely	 underutilized	 in	 local	 hospital	 improve-
ment plans.7	One	of	the	main	reasons	for	this	is	lack	of	specific	and	
timely	 feedback	 that	 is	 easily	 translatable	 to	 improvements	on	 the	
frontline.8,9	Current	 instruments	used	to	collect	patient	experience	











their	multiple	 purposes.	 In	 this	 study,	we	 attempt	 to	 address	 these	
problems	using	the	Dutch	version	of	the	American	Hospital	Consumer	
Assessment	of	Healthcare	Providers	and	Systems	 (HCAHPS)	survey,	
which	was	 imported	 into	the	Netherlands	 in	2006	by	Arah	et	al.	 for	
use within the Dutch health  care system.11 This has led to the de-
velopment	 of	 nationally	 used	 standardized	 questionnaires	 and	 pro-
tocols	 called	 the	Consumer	Quality	 Index	 (CQI),	wherein	 the	Dutch	






consequentially	 used	 by	 patients,	 hospital	 staff,	 health	 insurers,	 the	









2.1 | Setting and study population
We	 analysed	 CQI	 Inpatient	 Hospital	 Care	 questionnaire	 data	 from	
23	 Dutch	 hospitals	 including	 four	 academic	 centres,	 515	 depart-






CQI	 Inpatient	Hospital	Care	 (Appendix	S1).	Evaluations	collected	 in	
2013	were	used	for	national	benchmarking	among	43	hospitals	in	four	























2.2 | CQI Inpatient Hospital Care questionnaire
The	CQI	Inpatient	Hospital	Care	questionnaire	has	been	developed	in	
co-	operation	with	patient	and	consumer	organizations	based	on	three	
existing	 instruments	used	 to	measure	patient	 care	 experiences:	 the	
CAHPS	Hospital	Care	questionnaire,	the	Dutch	Hospital	Association	
inpatient	 satisfaction	 questionnaire	 and	 the	 Hospital	 Comparison	
questionnaire	 from	 the	 Netherlands	 Institute	 for	 Health	 Services	




rience,	 namely	 admission	 (Q4a-	j),	 communication with nurses	 (Q6-	8),	
communication with doctors	 (Q9-	10),	 own contribution	 (Q13-	15,	 17,	
25),	 explanation of treatment	 (Q18-	20),	 pain management	 (Q21-	22),	
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communication about medication	 (Q23-	24),	 feeling of safety	 (Q27-	29)	
and discharge information	(Q31-	34).	Admission and information at dis-
charge	were	assessed	on	a	2-	point	scale	(yes=1,	no=0).	Other	scales	
were	assessed	on	a	4-	point	Likert	scale	ranging	from	1	(Never)	to	4	









puted	 using	 multiple	 imputation	 technique	 to	 create	 10	 complete	
data sets.16	Multiple	imputation	was	preferable	to	single-	imputation	
methods	 such	 as	maximum-	likelihood	 approaches	 because	 it	 better	
reflected	the	inherent	uncertainty	due	to	missing	data	in	the	sample.17 
Convergence	 of	 the	 imputations	 was	 assessed	 by	 examining	 trace	
plots	 and	calculating	 the	Rhat	 statistic.18	 In	order	 to	maximize	con-






matory	 factor	 analysis	 (CFA)	 on	 all	 imputed	data	 sets	 and	 combined	
the	final	results	using	Rubin’s	rules.	For	categorical	variables,	weighted	
least	 squares	with	 mean	 and	 variance	 adjusted	 (WLSMV)	 estimator	

























importance	of	 the	 subscales	with	 two	global	 ratings,	namely	overall	
evaluation	 of	 the	 department	 (Q36,	 scale	 0-	10)	 and	 hospital	 (Q35,	
scale	0-	10)	using	multiple	linear	regression	and	accounting	for	respon-




number	 of	 respondents	 needed	 to	 reliably	 evaluate	 each	 subscale	
on	 both	 department	 and	 hospital	 levels.	 For	 department-	level	 eval-
uations,	we	estimated	a	model	where	the	number	of	items	was	con-
sidered	 as	 fixed,	with	 department	 (d)	 as	 the	 unit	 of	 analysis,	where	
Characteristic
Respondents N (%) 
(n=23 476)
Non- respondents N (%) 
(n=50 614)
Total N (%) 
(n=74 090)
Gender
Male	 11	255	(47.9) 21	802	(43.1) 33	057	(44.6)
Female	 12	221	(52.1) 28	812	(56.9) 41	033	(55.4)
Age	(years)
16-	24 486	(2.1) 3623	(7.2) 4109	(5.5)
25-	34 1580	(6.7) 6999	(13.8) 8579	(11.6)
35-	44 1833	(7.8) 6356	(12.6) 8189	(11.1)
45-	54 3062	(13.0) 7246	(14.3) 10	308	(13.9)
55-	64 5195	(22.1) 8224	(16.2) 13	419	(18.1)
65-	74 5492	(23.4) 9720	(19.2) 15	212	(20.5)
75-	79 2737	(11.7) 3088	(6.1) 5825	(7.9)
80+ 3091	(13.2) 5358	(10.6) 8449	(11.4)
Type	of	questionnaire
Online 17	922	(76.3) -	 -	




1044  |     SMIRNOVA et Al.




(p)	 to	be	nested	within	departments	 (d),	which	were,	 in	turn,	nested	
within	hospitals	(h),	resulting	in	an	multifacet	unbalanced	nested	de-
sign	 (p:d:h).	 We	 averaged	 variance	 components,	 including	 variance	
across	 the	 departments	 (Sd)	 and	 respondents	 nested	within	 depart-
ments	(Sp:d)	and	respondents	nested	within	departments	and	hospitals	
(Sp:d:h),	across	imputed	data	sets.	Then,	we	estimated	the	proportion	
of	 the	 total	 variance	 in	 scores	 that	 are	 due	 to	 differences	 between	










in R	 statistical	 software	 version	 3.2.3.23,24	 The	 confirmatory	 factor	








Characteristic N (Total=22 924) %
Gender
Male 10 992 47.9











































Surgical 11 344 49.5
(Continues)
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3  | RESULTS
Of	 the	 distributed	 74090	 questionnaires,	 23476	 were	 returned	
(gross	 response	 rate	 31.7%).	 Table	1	 reports	 characteristics	 of	 re-
spondents	and	non-	respondents.	 In	total,	552	questionnaires	were	
excluded	due	 to	negative	or	no	 response	 to	 the	question	whether	









ternal	medicine,	 cardiology	 specialties	 and	 all	 specialties	 combined	
(Table	3).	When	the	scores	were	aggregated	to	the	department	level,	
the	 incremental	 fit	 indices	 decreased	 to	 CFI=0.83	 and	 TLI=0.81.	
Internal	 consistency	 of	 the	 scales	was	 acceptable,	 except	 for	 sub-
scales own contribution	(0.69),	communication about medication	(0.68)	
and feeling of safety	 (0.64).	 On	 the	 department	 level,	 all	 subscales	
demonstrated	 acceptable	Cronbach’s	α,	 except	 for	 feeling of safety 
(0.64)	(Table	4).	Inter-scale	correlations	showed	that	on	the	depart-
ment	level,	the	subscales	communication with doctors with explanation 
of treatment	 overlapped	 substantially	 (Pearson’s	 r=0.72)	 (Table	4).	
Communication of treatment	 did	not	predict	 global	 ratings	of	either	


















fit,	which	was	 comparable	 between	 specialties.	On	 the	 department	
level,	however,	the	CFA	showed	a	less	desirable	fit	with	a	significant	
overlap	on	the	department	 level	between	the	subscales	communica-






levels.	For	binary	subscales,	such	as	admission and discharge informa-
tion,	a	minimum	of	100-	150	patients	per	department	and	10	depart-
ments are needed.




internal	 medicine	 specialties	 were	 similarly	 good,	 suggesting	 that	





Although	we	did	 not	 research	 the	 relative	 importance	of	 these	 as-
pects	for	different	specialties,	departments	or	hospitals	will	need	to	
take	 this	 into	account	when	choosing	priorities	 for	areas	of	quality	
improvement.
The	internal	consistency	of	the	scales	was	acceptable	except	for	
three subscales: own contribution,	communication about medication and 
feeling of safety. The same subscales also demonstrated a lower inter-
nal	consistency	in	a	previous	pilot	validation	study.14	Furthermore,	our	















Internal medicine  
(n=1984)  
Individual level
Obstetrics and  
gynaecology (n=643) 
Individual level
All specialties  
(n=22 924)  
Individual evel
All specialties (n=515) 
Department level
CFI	(≥0.95) 0.98 0.97 0.98 0.98 0.96 0.83
TLI	(≥0.95) 0.98 0.96 0.98 0.97 0.95 0.81
RMSEA	(≤0.06) 0.03 0.03 0.03 0.02 0.04 0.06
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that communication with nurses	was	the	strongest	predictor	of	overall	
ratings	of	the	department	as	well	as	the	hospital.	This	is	not	surprising	
as	nurses	 are	 the	primary	providers	of	 care	 in	 the	hospital	 environ-
ment.	Furthermore,	research	has	shown	that	factors	related	to	nursing	
work	such	as	nursing	work	environment,	nurse-	to-	patient	ratios28 and 
missed	 nursing	 care29	 and	 nurse-	patient	 interaction30	 can	 influence	
patient	 satisfaction	 ratings.	 A	 new	 finding,	 however,	 is	 that	 higher	
scores on the subscale discharge information	significantly	contributed	



































using	 subscales	with	 the	 scoring	 scale	 1-	4	with	 50	 respondents	 (in	




precision	 and	 reliability	 needed	 to	 detect	 small	 changes.	 Compared	





















































































































































































































































































































































































































































































































































































































































































































































































































































































































by	 health	 insurance	 companies	 and	 health-	care	 authorities	 to	make	




In	 interpreting	 the	 results,	 several	 limitations	 should	 be	 men-
tioned.	Patient	surveys	suffer	from	low	response	rates.	Our	response	
rate	 of	 31%	was	 similar	 to	 those	 previously	 seen	 in	 this	 setting.14 
Reasons	for	non-	response	were	not	collected	during	the	original	data	
collection	process,	which	made	a	non-	responder	analysis	impossible.	
Although	we	 tried	 to	 account	 for	non-	respondents	by	 including	 sex	
and	age	as	covariate	 in	regression	analyses,	 this	may	not	have	been	
sufficient	 because	 respondents	 and	 non-	respondents	may	 also	vary	
based	on	other	characteristics	that	we	have	not	been	able	to	account	
for,	 such	 as	 country	 of	 origin,	 language	 spoken	 at	 home	or	 level	 of	
education.	For	example,	we	did	not	have	any	data	on	how	many	pa-
tients	 were	 invited	 to	 fill	 out	 online	 or	 paper-	based	 questionnaire.	
Furthermore,	in	this	study	we	aggregated	the	individual	scores	to	the	
level	of	the	department,	because	this	is	how	typically	the	scores	may	
be	used.	Other	methods	 can	be	 tried,	 such	as	using	median	or	 fac-










Another	 strength	 in	 this	 study	 is	 the	use	of	multiple	 imputation	 for	
handing	missing	data,	which	accounts	for	the	uncertainty	associated	
with	imputation	of	missing	data.17




ments	 and	health	 insurers	using	 this	questionnaire	use	appropriate	
sample	sizes	based	on	its	purpose	and	level	of	use.	Considering	the	
response	 rate	 is	 31%,	much	 larger	 samples	may	 be	 required	 to	 ar-
rive	 at	 recommended	 numbers	 of	 evaluations.	 Low	 response	 rates	
have	become	worrisomely	common	in	survey	research,35 with many 
studies	 now	 reporting	 rates	 as	 low	 as	 or	 lower	 than	 ours.36	 Low	
response	 rates	may	 indicate	 low	 levels	 of	 receptivity	of	 the	 instru-





this	 point,	 both	 the	CQI	 Inpatient	Hospital	Care	 and	 the	American	
HCAHPS,	on	which	 the	CQI	 Inpatient	Hospital	Care	 is	based,	have	
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Between- department  
variance (% total variance)
Between- hospital variance 
(% total variance)
Hospital variance vs hospital 
and department variance
1. Admission 0.059 0.003	(5%) 0.000	(0%) 0.0
2. Communication with nurses 0.360 0.005	(1%) 0.004	(1%) 0.44
3. Communication with doctors 0.490 0.006	(1%) 0.004	(1%) 0.40
4. Own contribution 0.404 0.014	(3%) 0.020	(5%) 0.59
5. Explanation of treatment 0.435 0.012	(3%) 0.003	(1%) 0.20
6. Pain management 0.376 0.008	(2%) 0.002	(1%) 0.20
7. Communication about medication 0.805 0.012	(1%) 0.008	(1%) 0.40
8. Feeling of safety 0.446 0.010	(2%) 0.002	(0%) 0.17
9. Information at discharge 0.089 0.005	(5%) 0.000	(0%) 0.0
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